In the work, the author puts a bold hypothesis on the electrical non-neutrality of the universe. The existing Cosmological Standard Model does not determine whether the amount of positive and negative electricity must be equal. In the Universe, at its current stage of development, for the positive electricity are primarily responsible -quarks, and for the negative electricity, above all -leptons. According the Big Bang Theory, quarks and leptons were aroused at different times, in different eras, based on different physical processes. In the Author's opinion, there is no reason to believe that the total electric charge of the universe is zero. The paper shows that some of the unexpected and unexplained properties of the universe have their justification and explanation in electrical non-neutrality of the Universe.
INTRODUCTION. PROBLEMS OF THE STANDARD MODEL OF THE UNIVERSE
On the basis of observations of distant objects of the Universe, galaxies and their clusters, and on the basis of theoretical analyzes, physicists build models of the evolution of the Universe. In the science, the most commonly accepted cosmological model of the Universe is so-called the Standard Model which is called also the Theory of Big Bang [1, 2] . Currently, the Big Bang Theory is widely accepted by physicists describing the origin of the Universe and its history. The Universe expands all the time, so in its initial stage must have been very small and its density very large.
The Standard Model contains the theory of elementary particles described in the so-called Quantum Fields Theory (QFT) [2, 3] . QFT describes three of the four fundamental interactions of nature (not including gravity) [3, 4, 5] . The astronomic measurements of the rotation speed of galaxies suggests that in galacies there are some other matter which affects the movement of their stars. Usually, the mass of known objects (stars) contained in the galaxy is about 5.5 times smaller than the theoretically calculated mass of the entire galaxy, so that stars in the galaxy could move with the measured velocities. Also according to the calculations, the total known mass of the Universe is too small to have formed galaxies after the Big Bang (in accordance with the theory in force) [2, 6] . There is a "lack of mass" in the Universe. It is widely believed that the missing mass is hidden in the form of invisible objects that interact gravitationally, but do not emit or reflect light, and do not react with other "objects" known to us. This missing mass is called Dark Matter. What is amazing, researchers estimate that [7] : -dark matter makes up about 23% of the Universe, i.e. mass-energy, -dark matter is accountable for about 80% of gravitational mass of the Universe. Dark Matter is searched for in three directions (concepts).
The first concept -this is ordinary baryon matter trapped in objects in which the thermonuclear processes either have never began or have already expired.
The second concept -there are unknown elementary particles called WIMPs. There is another possibility: axions -hypothetical particles of low mass, created in large quantities after the Big Bang and, as physicists believe, still produced in centers of stars during thermonuclear reactions. The third concept -the law of gravitation is more complicated and under certain conditions, (for example, at long distances), gravity works "more strongly" than it results from previous theories.
Researches from 2008 suggests that we live in an infinitely expanding Universe of hyperbolic curvature of space-time [2, 8] . The total density of chemical elements and Dark Matter of our Universe is only about 1/4 of the so-called critical density for hyperbolic curvature. This missing ingredient has been called Dark Energy. Dark Energy does not absorb or emit light. It essentially differs from matter. Its gravitational interaction must be repulsive. Dark Energy is responsible for the acceleration of expansion of the Universe. It is assumed that Dark Energy evenly and homogeneously fill the space without creating any structures. The density of Dark Energy is constant in the Universe. It is low, several hydrogen atoms in m 3 , which makes its direct observation impossible. The effects of Dark Energy become visible only at very large distances. The Nobel Prize in Physics in 2011 was given to: Saul Perlmutter, Brian Schmidt and Adam Riess [8] "in recognition of exceptional progress in astronomical measurements with important implications for cosmology" [10] They showed that if our description of the Universe is correct, then the Universe expands faster and faster [11, 12] . This discovery, from just a dozen or so years before, forces us to raise new questions and to become aware of further areas of our scientific ignorance.
ERAS OF THE UNIVERSE
The beginning of the expansion of the Universe is called the Big Bang (BB). There are several most important stages in the development of the Universe called eras (division into eras and their names differ depending on the elaboration). In this work we will be based on the division that distinguishes [13, 14] : -Planck's era (from 0 to 10 -43 seconds); -Inflation era (10 -35 -10 -33 sec) -Quark-gluon plasma era (sometimes called the Hadron era) (from 10-33 to 10-4 seconds); -Lepton era (from 10 -4 to 10 seconds);; -Radiation era (from 10s to 380000 years); -Stars era (from 380,000 years to today).
The Planck era started from the physical (energetic) singularity and this peculiar state was until 10 K, is both unauthorized and also dangerous in the sense that it may suggest the description of the era in existing physical concepts. And it is impossible! Even the use of the concept of time in the early stages of the development of the Universe is dangerous, although in this case time informs us of the extraordinary dynamics of the events taking place then.
In this work, the Universe at the earliest stages of its evolution will be described by the enigmatic term ENERGY, understood as the extraordinary ability for its (the Universe) dynamic development. It makes no sense to talk about satisfying any physical rules during this period. For this situation, physics does not have a developed system of concepts -this state of the Universe must be considered as currently unspeakable. In my opinion, it is not justified to try to use physical principles, including e.g. the Second Principle of Thermodynamics, to describe what happened then and to explain the Universe in the Planck era with the concepts of entropy.
THE INFLATION ERA
An attempt to explain the observed effects after the Big Bang leads some physicists to the concept of inflation [15, 16] . Inflation is understood as an extremely rapid (exponential) expansion of the Universe in the period between 10 -35 and 10 -33 seconds, increasing the size of the Universe by several dozen orders of magnitude. Despite being widely accepted in cosmology, the idea of inflation of the Universe also has its opponents (R.Penrose [11] ) who try to explain successive states of the Universe based on the non-inflationary theory of its expansion.
If there had been "inflation" in the history of the Universe, and I personally support this theory, then the Big Bang Energy would have had to be used for the inflation realization [17, 18] . Descriptions of the history and development of the Universe which take into account inflation and that non-inflationary one are different and this difference should not be neglected in the description and in the theoretical analysis. (Various theories about the early state of the Universe can be found, among others, in the monograph of Roger Penrose entitled "The Road to Reality" [2] .) Paradoxically, the Universe model with inflation seems to be more likely than the noninflationary model. What justifies the occurrence of inflation and what did it (inflation) result from? The source of inflation was the huge, unimaginative, large discontinuity of ENERGY on its boundary (whatever we understand by this "boundary") -the discontinuity between the area where after time of 10 -35 seconds ENERGY was located and the "reality" (the area) outside ENERGY. (In many descriptions, the cause of inflation is explained using the term "external negative pressure"). There was no space before -inflation just created the space. If the term "space-time" is used in the description of the Universe, then I think that the space-time was created during inflation (inflation has created space and time in the form of one space-time). The front of the Big Bang disrupted the ENERGY of the Big Bang, dividing it into two stages and two zones. One can think about the "first and second inflation". The first inflation (outer sphere) is responsible for the creation of gravityquantum gravity. The feature of the gravity field is "volume". The loop theory of gravity [7] says that the space is grainy, that there are elementary, smallest quanta of space, limited by the dimensions of Planck area (RPl). But space is the gravitational field, so the quanta of the gravitational field are quanta of space [7, 19, 20] . The second sphere of inflation -internal (temporarily -later), is responsible for the creation of quantum fields, from which the "world" of particles was created. This division of ENERGY was the separation of two energy parts as a result of two stages of inflation. It was not perfect (neither energetically nor spatially). It led to the so-called " symmetry breaking of the Big Bang ". That effect had absolutely dominant consequences for the further history of the Universe and for Its dramatically changing form and structure. Now, the development of the Universe was carried out in two ways. The combination of gravity with non-gravitational interactions (which will become strong and electroweak interactions) is so difficult because they arose under different conditions and at different time. In the post-inflation period, we can already talk about existence of space-time conditions of the Universe. The separation of two directions of the development of the Universe -gravitational and field-particle ones -is also demonstrated by the relict cosmic background radiation. In this radiation, areas with a slightly higher temperature can be seen. Fig.2 Cosmic microwave background -on the base of the COBE satellite investigations [21] (WIKIPEDIA -The Free Encyclopedia, "Cosmic microwave background")
Of course, there were significant differences between the amount of ENERGY used for gravity and for generation of quantum fields. As a result of further stages of the development of the Universe, these differences were largely compensated. However, the existing differences in relict radiation temperatures are the evidence of two ways of the Universe development. At the last stage of the "inflation" stage and in the "post-inflationary" era, conditions for the next " symmetry breaking" were created.
It seems that the speed of the second part of inflation, i.e. the part of inflation that was directly responsible for the "field-particle" development of the Universe was related to the speed of light c. It is difficult to state unambiguously whether the speed of second inflation reached the speed c. One could say that inflation had significant influence on the values of the universal constants of the Universe. Even if the value of one of the universal constants could be physically justified, finding a justification for other values of universal constants would be simpler. (The Standard Model is not able to explain and justify the values of universal constants of the Universe). After the time, conventionally assumed as 10 -33 s, the so-called "temperature" drops to about 10 28 K and the processes of forming quantum fields begin.
FIELDS, PARTICLES AND INTERACTIONS
After inflation, the Big Bang theory distinguishes the so-called the Quark-gluon era (sometimes also called as the Hadron era). As mentioned above, the development of the Universe after inflation went by two different ways. These ways were dependent on each other, and to some extent they shaped each other. As already indicated, one of these ways from the part of ENERGY coming from the Big Bang would adopt a form that created gravity. It led to the creation of a quantum gravitational field. The quanta of the gravitational field are elementary quanta of space with extremely small dimensions: r Q < R Pl . (r Q -sizes of quanta of the gravitational field are the same sizes as quanta of space; R P -dimension of the Planck area).
The second development path (resulting from the second stage of inflation) -from the remaining part of ENERGY created a quantum fields (without the participation of gravity). In the quantum fields, quanta of the field were be separated -the formation of non-charged and charged (and to some extent also massless and mass) particles took place. This second way of development (earlier called the "field-particle" state) led in effect to the transformation of part of ENERGY into quarks and gluons. At the beginning of the Quark-gluon era, huge (huge -even on the scale of the Universe) amounts of different quarks and antiquarks as well as gluons and anti-gluons were created from energy. Most of quarks and gluons quickly annihilated with their antiparticles. A relatively small part of them, in relation to their initial number, was left. At this early stage of the Universe's development, there emerged also new quantum fields -scalar fields -as a consequence of the so-called second inflation path. The elements of the scalar field were the so-called Higgs bosons, predicted theoretically in 1964 [22] and discovered experimentally in 2008 at the LHC near Geneva. According to the theory in force, the Higgs field provided "some" mass to massless particles and the low mass particles supplemented their masses to a certain standard values, characteristic for a given particle type [23] . One can expect that there were created more types of scalar fields and more particles of the Higgs' boson type and they are responsible in different ways for the masses of various particles, well known to us. The processes of creation and annihilation of fundamental particles (in the form of field quanta) as well as strong and electroweak interactions are investigated within quantum chromodynamics (QCD) and quantum field theory (QFT). The obtained results of theoretical analyzes are absolutely consistent, often with unbelievable accuracy, with the results of experimental researches. It is believed that the quantum field theory gives the results most consistent with the experimental results in the history of science. (The results of fundamental particle analyzes obtained using quantum field theory methods will not be discussed in this paper.) It should be noted once again that the Quark-gluon era takes place in conditions of very high density of ENERGY. But at this stage of the development of the Universe, the amount of matter and antimatter are already not identical. This difference in the amount between matter and antimatter has its justification also in the fact of parallel formation of gravity (without antigravitation) from part of ENERGY of the Big Bang. This previously started process of formation of gravitation is to a certain extent also responsible for the imbalance between matter and antimatter. It is also responsible to some extent for the properties of quarks and gluons. Processes at the stage of the division of ENERGY between gravitational energy and the rest of energy in the inflation era as well as processes which took place in the quark-gluon era were the basis for "forming" values of the universal constants of the Universe. Quarks and antiquarks were all the time created but also annihilated. As the Universe cools down due to its expansion and generation of particles, the process of combining quarks and antiquarks into hadrons and anti-hadrons (baryons and mesons) begun. The Universe, as a result of earlier symmetry breaking processes, possessed a huge surplus of baryons over anti-baryons (just like mesons over anti-mesons) -the matter-antimatter ratio in the Standard Model was estimated to be 10 6 or even 10 11 . The process of creating quarks, and later hadrons from these quarks, was a relatively long period in the history of the early Universe; it lasted almost 30 orders of the value determined on the scale of so-called Planck time. After this period there was a huge positive charge in the Universe. The further increase in the volume of the Universe and the resulting its cooling down lead to the formation of leptons. Leptons were created from 10 -10 s. The Lepton era begun conventionally approximately 10 -4 sec. after the Big Bang. Leptons and antileptons are very intensely created and then eliminated in annihilation reactions. And again, in the case of leptons (as it was earlier in the case of quarks), breaking symmetry was responsible for the resulting advantage of the amount predominance of leptons over antileptons. It seems that the physical conditions that existed existing at that time were responsible for the value of the elementary electric charge and for the masses of leptons and their spin. It is interesting that the electric charges of fundamental particles observed in nature are reduced to only three values: ± 1/3, ± 2/3, ± 3/3 of the elementary charge e. It is impossible not to ask whether 2/3e and 3/3e charges are in physical relation with the 1/3e charges. Three quarks form hadrons, while two quarks (quark and antiquark) create mesons. Immediately a question arises about the nature of charged leptons (primarilyelectrons) and their fundamental nature. If this were to be the case that charged leptons were not fundamental particles. Then considering their durability (their live time), it would be necessary to correct not only their physical nature but also the time of their formation after the inflation era. Leptons and quarks would be created from some "pra quarks", in the same era of the Universe's development (in the quark-gluon era). So leptons would had to be formed much earlier than it is believed today. Further lowering of the Universe's temperature to the level of several thousand K allowed baryons (created earlier) to create simple atomic nuclei. Hydrogen nuclei H were almost exclusively formed. The temperature was further reduced to a level which allowed nuclei to bind with electrons -hydrogen and helium atoms were formed.
According to the current opinion (knowledge), baryons and leptons were created in different eras after the Big Bang, in different physical conditions, in a relatively different time interval. There is no reason to believe that the amounts of baryon and lepton electricity are identical. They are not the same -they are very different. Even if one could justify on the basis of some "new physical theory", that leptons also originate from some "pra quarks", then in the aspect of the earlier breaking of symmetry, the electrical non-neutrality of the Universe would also took place.
This non-neutrally electric nature of the Universe has a significant impact on its physical properties. According to the current knowledge, the diameter of the Universe is estimated to be about 90-100 billion light years. Then the volume of the Universe is:
V u ≈ 10 79 m 3 = 10 70 km 3 If in 1km 3 there was only one proton coming from the excess of positive electricity after the Big Bang, then the electrical imbalance of the Universe would be just Q ≈ 10 70 • e (e -elementary charge). Nowadays, the total amount of baryons (protons and neutrons) in the observable Universe is estimated at approximately N h ≈ 10 80 . One proton in a volume of 1 km 3 is impossible to be detected. The presence of even one proton in 1 m 3 is also impossible to be detected. But then the amount of non-equilibrium electricity in the Universe would be comparable to the amount of baryons observable in it. The electrical non-neutrality of the Universe has its consequences in that how we "perceive" the Universe experimentally. The electrical non-neutrality of the Universe affects e.g. the interpretation of the magnitude of the effect of the shift towards infrared electromagnetic radiation from various areas of the Universe. The electric structure of the Universe also influences the estimation of the distance between objects, primarily galaxies and stars. The methods of estimating distances in the Universe use the so-called cosmic candles -these are objects that emit approximately the same amount of energy. Type 1a supernova stars are commonly used as cosmic candles. As a result of the electric nature of the Universe, there may be a small, but observable, dispersion of photons, depending on the distance traveled by them. The amount of light energy, that is the number of photons, reaching our detectors depends not only on the distance of the object from which they were emitted, but also on the distance on which fotons experienced of scattering from electric charges located in the space. In fact, the sources of photons were objects farther away than it is currently determined -the Universe is bigger than we think.
Conclusion -the values of the Universe's size and the pace of its expansion require verification, due to the not-neutral electrically nature of the Universe.
CONSEQUENCES OF THE ELECTRICAL NON-NEUTRALITY OF THE UNIVERSE FOR THE GENERAL THEORY OF RELATIVITY
According to th e General Theory of Relativity, developed in 1916 by Albert Einstein, the force of gravity results from the local geometry of space-time (the mathematical apparatus of this theory was developed in the works of mathematicians such as: János Bolyai, Carl Gauss and Georg Riemann.) Einstein's equation of the General Theory of Relativity (GTR) has the following form [24] :
where: R μγ -Ricci curvature tensor, R -Ricci curvature scalar, g μγ -metric tensor, Λ -cosmological constant, Tμγ -energy-momentum tensor, c -speed of light in the vacuum, G -constant of gravity. The metric tensor g μy describes the metric of the mathematical manifold and is a symmetric tensor 4 × 4, (hence has 10 independent components). Taking into account the freedom in the selection of four space-time coordinates, the number of independent GTG equations is 6. The distribution of matter in space-time is described by the energy-momentum tensor Tμγ :
where: u is a unit vector u=u μ u γ =1, ε is a spatial distribution of energy and P is a distribution of pressure. In the vacuum ε=0 and P=0 , R μν =0. The Einstein field equation of GTR contains a parameter called the cosmological constant Λ, which was i ntroduced by Einstein so that the Universe remained static (i.e. non-expanding and non-shrinking). The General Theory of Relativity links the geometry of space-time with the distribution of matter. GTR is one of the top achievements of science. GTR is described in detail in scientific literature, and the results obtained using this t heory are widely and deeply analyzed and discussed. (In this paper, GTR is not described.) Einstein's equations of the General Theory of Relativity relate only to gravity. In the common opinion, it is believed that in the cosmological scale other effects (e.g. electrical) are negligibly small. Apart from the intentions for which Einstein introduced the cosmological constant into his equation, the present science recognizes that the constant
THE HYPOTHESIS ABOUT THE ELECTRICAL NON-NEUTRALITY OF THE UNIVERSE
Λ has a very important meaning in the interpretation of the observed behavior of the Universe, as well as for Its (the Universe) further future. It is assumed that the cosmological constant is very close to zero (positive cosmological constant means "negative" pressure, that is accelerated space expansion). The existence of the cosmological constant is associated with dark energy and cosmic inflation. It is obvious that gravitational interactions in the Universe are concentrated in stars, galaxies and clusters of galaxies. Electric charges that determine the electrical non-neutrality of the Universe are distributed more or less evenly (except for cases where some nebulae or certain types of stars are not electrically indifferent). But the fact is also that with the same spatial character of gravitational and electromagnetic interactions (of the type 1/r 2 ), the intensity of electromagnetic interactions at the atomic level is by several tens of orders of magnitude (about 10 40 ) greater than that of gravitational interactions. Therefore, in the detailed analysis of the Universe by means of the methods of the General Theory of Relativity, electrical interactions must not be omitted. In the equation of GTR, the electrical character of the Universe should be taken into account. This is an extremely important conclusion. And one more very important problem -the cosmological constant Λ. Current analyses, taking into account astronomical observations, suggest that the value of the cosmological constant Λ ≈ 1.11 • 10 -52 m -2 [25, 26, 27] -this is an extremely small value, but it concerns an extremely large object that is the Universe. So the non-zero value of the cosmological constant Λ affects the phenomena in it. The electrical non-neutrality of the Universe has an impact both on the value of Λ and on the fact that the cosmological constant is not actually constant -it changes over time along with the spatial distribution of electricity in the Universe resulting from its expansion. This is a very important conclusion which influences the interpretation of effects observable in cosmological scale. The electrical non-neutrality of the Universe is an extremely important problem whose taking into account of which can provide us with explanations of some of Its inexplicable behaviors. In 2017, several research teams presented analyzes of observational data, according to which the value of the cosmological constant increases with the age of the Universe. Because the cosmological constant has a positive value (Λ> 0), GTR says that our Universe has hyperbolic geometry and It will continue to expand. The Universe with the properties of our Universe cannot realize the cycles of time proposed by Roger Penrose in his works [28] .
CONCLUSION
To sum up, confirmation of the thesis on the electrical non-neutrality of the Universe may have a very significant meaning for understanding and explaining many states and many behaviors of the Universe. In the opinion of the author of this work, the theory of the Universe and space-time must take into account besides gravitational also electrically non-neutral character of the Universe.
